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In-store product placement is perceived to be a factor underpinning impulsive food purchasing but
empirical evidence is limited. In this study we present the ﬁrst in-depth estimate of the effect of end-of-
aisle display on sales, focussing on alcohol. Data on store layout and product-level sales during 2010e11
were obtained for one UK grocery store, comprising detailed information on shelf space, price, price
promotion and weekly sales volume in three alcohol categories (beer, wine, spirits) and three non-
alcohol categories (carbonated drinks, coffee, tea). Multiple regression techniques were used to esti-
mate the effect of end-of-aisle display on sales, controlling for price, price promotion, and the number of
display locations for each product. End-of-aisle display increased sales volumes in all three alcohol
categories: by 23.2% (p ¼ 0.005) for beer, 33.6% (p < 0.001) for wine, and 46.1% (p < 0.001) for spirits, and
for three non-alcohol beverage categories: by 51.7% (p < 0.001) for carbonated drinks, 73.5% (p < 0.001)
for coffee, and 113.8% (p < 0.001) for tea. The effect size was equivalent to a decrease in price of between
4% and 9% per volume for alcohol categories, and a decrease in price of between 22% and 62% per volume
for non-alcohol categories. End-of-aisle displays appear to have a large impact on sales of alcohol and
non-alcoholic beverages. Restricting the use of aisle ends for alcohol and other less healthy products
might be a promising option to encourage healthier in-store purchases, without affecting availability or
cost of products.
 2014 The Authors. Published by Elsevier Ltd.Open access under CC BY-NC-ND license.1. Introduction
In recent policy debates, comparatively little attention has been
paid to the subtle ways in which the retail sector may inﬂuence
purchasing, including product placement in prominent displays to
attract shoppers’ attention (Chevalier, 1975; Curhan, 1974; Frank
and Massy, 1970; Klein and Wright, 2007; Park et al., 1989;
Sorensen, 2008; Wilkie et al., 2002; Wilkinson et al., 1982). It is
estimated that around 30% of total supermarket sales come from
the ends of aisles (Cohen and Babey, 2012a,b; Sorensen, 2003),
described by Cohen and Babey as “the most important malleable
determinant of sales” (Cohen and Babey, 2012a, p.1381). Recent
interest in public health and policy circles on environmental in-
ﬂuences (such as in-store layout) that affect behaviour without full.
Ltd. Open access under CC BY-NC-NDconscious awareness provides a clear impetus for an in-depth
evaluation of the impact of end-of-aisle display on sales (Cohen
and Babey, 2012a; Marteau et al., 2012).
While it is likely that marketing research exists within the retail
and manufacturing industry regarding the sales effect of an end-of-
aisle location, there are equivocal results from empirical published
evidence (Bemmaor and Mouchoux, 1991; Chevalier, 1975; Curhan,
1974; Glanz et al., 2012; Sigurdsson et al., 2011; Wilkinson et al.,
1982). The most relevant experimental studies, conducted over
thirty years ago, found that special display (a special location plus a
standard shelf space) increased unit sales of brands of soap, pie
shells, apple juice, and rice by between 77% and 243% (Wilkinson
et al., 1982), and prime location increased sales of hard fruit and
cooking vegetables by 26% and 48% (Curhan, 1974), respectively, in
the USA. In contrast, a more recent study from Norway reported
that displaying bananas at check-out locations failed to increase
sales (Sigurdsson et al., 2011). Effect size estimation is made all the
more challenging as not all studies have attempted to disentangle
the effects of price, price promotion and promotional location. license.
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or perceived ‘healthiness’ or desirability of a product.
The aim of the current study is to provide the ﬁrst systematic
estimate of the effect of end-of-aisle displays on product sales,
controlling for price, price promotion, number of display locations,
as well as other product-speciﬁc characteristics. The study focuses
on alcohol products, to add to the evidence-base for potential policy
interventions to reduce population alcohol purchasing, and subse-
quent consumption. For comparison purposes, three types of non-
alcoholic beverages e carbonated drinks, coffee and tea e are also
considered. Carbonated drinks include both sugar-sweetened and
artiﬁcially sweetened beverages. Coffee and tea were included in
different forms (e.g. ready-to-drink, ground, and bagged).
2. Methods
2.1. Data
The data comprised a novel combination of two commercially
available datasets: TNS PathTracker and Kantar WorldPanel. The
TNS PathTracker data came from one store of a major supermarket
chain in the UK, and consist of: (1) the display location(s) for each
product (“stock keeping unit”) in that supermarket (out of
approximately 1150 display locations); (2) the paths taken in store
by a proportion of the supermarket’s trolleys, tracked using radio-
frequency identiﬁcation, along with the corresponding purchases.
Information on shoppers’ characteristics, including shopping his-
tory, was not collected. Also, data on shopping trips which did not
involve purchasing an item from any of the six beverage categories
were not available for the present study. The data covered thirteen
weekly slices of a full year, fromMarch 2010 to February 2011. These
weekly slices were the ﬁrst weeks following 4-weekly veriﬁcation
of the products displayed in end-of-aisle locations. Data were
collected only for products that were actually purchased (total 1639
products from the six categories): informationwas not available for
products that were never purchased in a given week (no imputa-
tion was made for the missing variables of products that were not
purchased).
The data on price, price promotions, and other product attri-
butes were incorporated from Kantar WorldPanel data relating to
the same period. Since the relevant supermarket chain operates a
national pricing policy and, hence, the price of a product is the same
across the country (Competition Commission, 2000), these vari-
ables are based on data from any branches of this supermarket, not
just on the particular store observed in the TNS PathTracker data.
By combining these data, a product-level weekly sales dataset,
in which each product was observed a maximum of 13 times
(average 7.8 times), were constructed. The weekly sales volume of
each product was aggregated from the volume purchased by
shoppers using the tracked trolleys. Datawere used for six beverage
categories, three alcoholic e beer, wine, spirits e and three non-
alcoholic e carbonated drinks, tea and coffee.
2.2. Store characteristics
The store is located in a city in northern England, and it is a
branch of a major UK supermarket chain with an average sales area
of around 2500 m2 (IGD Retail Analysis, 2013). The typical target of
the store is mid-lower income consumers (USDA Foreign
Agricultural Service, 2011).
2.3. Display location
The key locations of interest in this study were end-of-aisle
displays (special within-aisle displays and the check-out areawere not considered). The display location for each product was
recorded by marketing company employees during routine store
visits. The majority of beverages included in this analysis were
located in two sets of aisles, separated by a main thoroughfare
which bisected the store. Most aisle ends were located along this
main thoroughfare, and facing the thoroughfares that skirted the
edge of the store. In addition, ends of smaller aisles, where standard
aisles were broken into two, were also included. The display loca-
tions are assumed to be ﬁxed over a week.
2.4. Analytic approach
Aisle ends are promotional display locations. Products placed in
aisle ends may be characterized by different prices and price pro-
motions compared to products located elsewhere in the store. Price
and price promotion are therefore potential confounders of the
effect of end-of-aisle display and are controlled for within a mul-
tiple regression analysis.
The analytical strategy for isolating the effect of end-of-aisle
display rests on the following market convention. Price pro-
motions are proposed by the manufacturer to the retailer during a
speciﬁc period of the year. The retailer then allocates aisle ends to
products for which manufacturers have proposed substantial pro-
motions, sometimes with “slotting fees” (Kantar WorldPanel, per-
sonal communication). This implies that the price and price
promotion have been ﬁxed at the time when aisle ends are being
allocated. The effect of end-of-aisle display on sales can therefore
be isolated once the effects of price and price promotion on allo-
cation of aisle end as well as sales are controlled for.
2.5. Statistical analysis
The regression analysis was conducted with log-scaled sales
volume of each product as the dependent variable (i.e. to correct
skewed distributions). The key independent variable was the in-
dicator of end-of-aisle display, with the number of display loca-
tions, price per volume, proportion of theweek on price promotion,
average price of other products in the same category, total number
of trolleys purchasing any product from the category in the week,
and indicators of each week (which capture seasonal variations in
the demand for particular items) as control variables. It should be
noted that displaying an item on an aisle end entails additional
shelf space (as products are still displayed on the main shelves as
well). This component of end-of-aisle display is captured by the
variable comprising the number of display locations allocated to
each item.
Given that only products that were actually purchased were
recorded in the data, a truncated regression model was used (Fixed
effect truncated regression estimated via trimmed least squares
(Honoré, 1992)). Fixed effect estimation techniques were used to
account for (time-invariant) product-level heterogeneity such as
brand, size, and normal price. The analysis was conducted sepa-
rately for the six product categories (beer, wine, spirits, carbonated
drinks, coffee and tea), using Stata MP 12.1. All analyses were
conducted during 2012e13. Ethical approval was not required for
this secondary analysis of commercial data.
3. Results
The average number of aisle ends allocated to products within
the categories of interest per week was 8.4 for beer; 10.1 for wine;
2.9 for spirits; 8.5 for carbonated drinks; 3.7 for coffee; and 2.6 for
tea. In contrast, the average number of normal shelves allocated to
products within the categories of interest per week was 20.9 for
beer; 29.3 for wine; 6.9 for spirits; 20.8 for carbonated drinks; 5.2
Table 1
Descriptive statistics (mean (standard deviation)) for key variables by whether items were displayed on or off an aisle end.
Beer Wine Spirits Carbonated drinks Coffee Tea
Items displayed
on aisle ends
Items displayed
on within-aisle
shelves
Items
displayed
on aisle
ends
Items displayed
on within-aisle
shelves
Items
displayed
on aisle
ends
Items
displayed on
within-aisle
shelves
Items displayed
on aisle ends
Items displayed
on within-aisle
shelves
Items
displayed
on aisle
ends
Items
displayed on
within-aisle
shelves
Items displayed
on aisle ends
Items
displayed on
within-aisle
shelves
Number of items
purchased per
week
86.37 (115.28) 19.85 (40.94) 49.98 (82.44) 14.93 (29.94) 47.28 (128.67) 10.39 (15.91) 178.26 (188.15) 55.54 (100.06) 69.79 (84.41) 14.13 (28.78) 125.68 (159.71) 13.53 (29.14)
Volume of items
purchased per
week (litre or kg)
304.94 (469.88) 38.86 (170.31) 35.59 (62.78) 12.40 (22.88) 42.19 (128.36) 7.60 (13.09) 367.54 (387.64) 85.51 (159.47) 13.23 (19.04) 2.41 (5.72) 63.99 (109.23) 3.07 (13.18)
Number of display
locations
2.57 (0.98) 1.31 (0.51) 2.12 (0.71) 1.33 (0.48) 2.30 (0.56) 1.22 (0.42) 2.31 (0.59) 1.15 (0.37) 1.99 (0.56) 1.02 (0.13) 2.38 (0.92) 1.03 (0.18)
Price per volume
(£ per litre or kg)
2.23 (2.01) 2.73 (1.04) 6.74 (3.08) 7.10 (4.04) 17.25 (5.87) 18.50 (6.49) 0.87 (0.43) 0.90 (0.63) 20.03 (6.61) 18.13 (8.39) 12.76 (9.26) 18.77 (13.10)
Price per pack (£) 7.02 (4.10) 4.13 (3.85) 4.43 (3.21) 6.22 (3.68) 13.22 (4.46) 12.76 (5.00) 1.66 (0.88) 1.25 (0.92) 2.97 (1.15) 2.66 (0.96) 2.36 (1.15) 1.94 (1.11)
Proportion of week on
price promotion
0.49 (0.44) 0.30 (0.41) 0.34 (0.40) 0.07 (0.24) 0.28 (0.42) 0.05 (0.21) 0.92 (0.22) 0.79 (0.37) 0.71 (0.40) 0.24 (0.39) 0.52 (0.46) 0.18 (0.34)
Price discount rate
(if price promoted)a
0.20 (0.11) 0.13 (0.09) 0.26 (0.17) 0.14 (0.15) 0.19 (0.10) 0.08 (0.08) 0.38 (0.14) 0.24 (0.15) 0.21 (0.16) 0.14 (0.12) 0.28 (0.18) 0.13 (0.13)
Observations 176 2502 928 2258 157 1333 177 1566 110 1778 34 2122
Total number of
products in
category
307 536 201 237 199 213
Proportion of items
that were ever
displayed on aisle
ends
25.1% 60.1% 28.9% 28.7% 28.1% 11.3%
Number of trolleys
which purchased
any item from the
category
2455.2 (419.8) 3208.2 (400.5) 1250.7 (388.3) 4480.5 (571.4) 1821.7 (256.0) 1872.4 (268.2)
a Price discount rate is percentage discount, deﬁned by ([reference price]  [discounted price])O [reference price].
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R. Nakamura et al. / Social Science & Medicine 108 (2014) 68e73 71for coffee; and 6.1 for tea. For all categories, the number of items
sold and the total volume purchased were higher (three-fold or
more) when products were displayed on aisle ends (Table 1). Items
purchased from aisle ends were generally cheaper in terms of price
per volume (£/L or £/kg) than items purchased from elsewhere in
the store (except for coffee). By contrast, price per pack was higher
for items on aisle ends (except for wine). Items on aisle ends were
also more likely to be on promotion. A greater proportion of
products in the wine category (60.1%) compared to products in
other categories were purchased from aisle ends at some point
during the year.
The regression analysis (Table 2), which was undertaken by
product category, shows that displaying an item on an aisle end
increased product-level sales volume for all categories, after con-
trolling for confounders. For the alcohol products, the estimated
increase in sales volume was 23.2% for beer (regression point es-
timate: 0.209, 95% conﬁdence interval [CI] 0.063e0.354; p ¼ 0.005,
equivalent to an increase of sales volume from 38.9 to 47.9 L per
week on average product), 33.6% for wine (point estimate: 0.290,
95% CI 0.174e0.406; p < 0.001, equivalent to an increase of sales
volume from 12.4 to 16.6 L per week), and 46.1% for spirits (point
estimate: 0.379, 95% CI 0.178e0.579; p < 0.001, equivalent to an
increase of sales from 7.6 to 11.1 L per week). For non-alcohol
products the estimated increase in sales volume was 51.7% for
carbonated drinks (point estimate: 0.417, 95% CI 0.227e0.608;
p < 0.001, equivalent to an increase from 85.5 to 129.8 L per week),
73$5% for coffee (point estimate: 0.551, 95% CI 0.285e0.817;
p < 0.001, equivalent to an increase from 2.4 to 4.2 kg per week),
and 113.8% for tea (point estimate: 0.760, 95% CI 0.221e1.300;
p < 0.001, equivalent to an increase from 3.1 to 6.6 kg per week).Table 2
Regression estimates (based on multiple ﬁxed effect truncated model) of the impact of e
Beer
Effect of aisle end display
Estimated coefﬁcient (95% CI) 0.209 (0.063e0.354)
Percentage increase of sales (transformed coefﬁcient)a 23.2%
Key control variables
Number of display locations (95% CI)b 0.205 (0.136e0.273)
Price per volume (95% CI)c 5.574 (6.099 to 5
Proportion of week on promotion (95% CI) 0.237 (0.117e0.357)
Observations 2678
Carbonated drinks
Effect of aisle end display
Estimated coefﬁcient (95% CI) 0.417 (0.227e0.608)
Percentage increase of sales (transformed coefﬁcient) 51.7%
Key control variables
Number of display locations (95% CI) 0.139 (0.049e0.229)
Price per volume (95% CI) 2.330 (2.687 to 1
Proportion of week on promotion (95% CI) 0.138 (0.028e0.303)
Observations 1743
The 95% conﬁdence intervals are based on bootstrap standard errors. Other control varia
trolleys purchasing any product from the category in the week; and weekly time trend d
deviation (LAD) technique was also used as a sensitivity check, with similar results. In fur
alcohol and non-alcohol categories have the common mean effect sizes (in which each e
result conﬁrmed that the size of the effects of end-of-aisle display is signiﬁcantly different
commonmean effect sizes (t¼ 2.369, p¼ 0.018). Using the same test procedure, the effec
vs. wine: t ¼ 0.853, p ¼ 0.394; wine vs. spirits: t ¼ 0.753, p ¼ 0.452; spirits vs. beer: t ¼
a End-of-aisle display is a dichotomous variable, which takes the value of 1 if an item
difference in the log-scaled sales volume on and off aisle end, conditional on other covaria
the coefﬁcient.
b The estimate of the number of display locations gives the percentage increase of sal
c Price per volume is log-scaled, hence the estimate represents the percentage decreaAn additional display locationwas associatedwith an increase in
sales for beer of 20.5% (95% CI 0.136e0.273; p < 0.001), carbonated
drinks of 13.9% (95% CI 0.049e0.229; p¼ 0.002), and coffee of 33.2%
(95% CI 0.213e0.542%; p¼ 0.002). A lower price was also associated
with increased sales for products in all categories, with the largest
association for alcohol: a 1% decrease in the price per volume of
alcohol products (equivalent to a £0.05 to £0.13 (£1z$1.5zV1.2))
discount from an average product) is associated with approxi-
mately a 5% increase in sales volume: 5.6% (95% CI 0.051e0.061;
p < 0.001) for beer, 5.2% (95% CI 0.048e0.055; p < 0.001) for wine,
and 5.0% (95% CI 0.043e0.057; p< 0.001) for spirits), compared to a
2% increase in sales for non-alcohol beverages: 2.3% (95% CI 0.020e
0.027; p < 0.001) for carbonated drinks, 2.0% (95% CI 0.013e0.028;
p < 0.001) for coffee, and 1.8% (95% CI 0.013e0.024; p < 0.001) for
tea, where a 1% decrease in price is equivalent to £0.02e£0.03.
Finally, being placed on price promotion for a greater proportion of
the week was associated with more sales for beer, wine, spirits and
coffee products: if a beer product went from not being promoted in
aweek to being promoted all week, sales increased by an estimated
23.7% (95% CI 0.117e0.357; p < 0.001), while sales for wine, spirits
and coffee products increased by between 30% and 35% (all
p < 0.002), given the same scenario.
Comparing the effect of end-of-aisle display with the effect of
pricing suggests that for alcohol products, being exposed on an
aisle end has a similar effect on sales as a 4e9% decrease in price per
volume (equivalent to £0.17e£1.17 off an average product). The ef-
fect of end-of-aisle display relative to price for non-alcoholic bev-
erages appears greater, needing a decrease in price per volume of
22%e62% (£0.27e£1.19) to equate to the effect of placement on an
aisle end.nd-of-aisle display on log-scaled weekly sales volume.
Alcohol beverages
Wine Spirits
0.290 (0.174e0.406) 0.379 (0.178e0.579)
33.6% 46.1%
0.037 (0.052e0.125) 0.133 (0.064e0.329)
.049) 5.180 (5.549 to 4.812) 5.007 (5.685 to 4.329)
0.346 (0.221e0.471) 0.340 (0.123e0.556)
3186 1490
Non-alcohol beverages
Coffee Tea
0.551 (0.285e0.817) 0.760 (0.221e1.300)
73.5% 113.8%
0.332 (0.123e0.542) 0.323 (0.212e0.859)
.980) 2.045 (2.792 to 1.298) 1.848 (2.397 to 1.300)
0.306 (0.136e0.475) 0.1848 (0.003e0.377)
1888 2156
bles include: average price of items in the same product category; total number of
ummies. A least squares technique was employed in the estimation. A least absolute
ther supplementary analysis, two sided t-tests were conducted to examine whether
stimate was treated as being based on (1/SE)2 observations with variance of 1). The
between alcohol and non-alcohol categories: the test rejected the null hypothesis of
t sizes were not signiﬁcantly different between the alcohol beverage categories (beer
1.346, p ¼ 0.179).
is on aisle end and 0 otherwise. The estimated coefﬁcient represents the average
tes. Percentage change was calculated by exp(b) 1, where b is the point estimate of
es volume by one extra shelf allocation.
se in the sales volume with a 1% increase in price (i.e. elasticity).
Table 3
Characteristics of display locations by category (mean (standard deviation)).
Alcohol beverages
Beer Wine Spirits
Aisle end Within-aisle shelving Aisle end Within-aisle shelving Aisle end Within-aisle shelving
Proportion of trolleys passing the display 33.8% (0.14) 22.5% (0.11) 27.6% (0.11) 21.1% (0.09) 24.9% (0.08) 19.5% (0.09)
Number of different kinds of products
placed in each display locationa
2.85 (2.69) 12.91 (12.12) 7.62 (5.38) 10.89 (7.71) 4.42 (2.05) 20.56 (11.40)
Number of allocated display locationsb 8.38 (2.43) 20.92 (2.90) 10.08 (1.98) 29.31 (3.47) 2.92 (1.12) 6.92 (1.19)
Number of packs purchased per
shopping basketc
1.51 (0.93) 1.48 (1.08) 1.41 (1.21) 1.36 (0.98) 1.19 (0.53) 1.13 (1.39)
Non-alcohol beverages
Carbonated drinks Coffee Tea
Aisle end Within-aisle shelving Aisle end Within-aisle shelving Aisle end Within-aisle shelving
Proportion of trolleys passing the display 51.1% (0.16) 30.2% (0.07) 60.7% (0.14) 38.4% (0.04) 61.1% (0.16) 40.7% (0.04)
Number of different kinds of products
placed in each display location
2.09 (1.25) 7.38 (4.51) 2.52 (1.96) 28.37 (7.04) 1.58 (1.03) 33.05 (20.73)
Number of allocated display locations 8.54 (2.70) 20.77 (0.73) 3.69 (1.44) 5.23 (0.44) 2.58 (1.24) 6.08 (0.49)
Number of packs purchased per shopping
basket
1.49 (1.03) 1.56 (1.27) 1.29 (0.66) 1.19 (0.56) 1.59 (1.02) 1.21 (0.54)
a Although it is rare, a shelf may be shared by items from different categories. In such cases the items from different categories are also included in the calculation.
b Number of display locations refers to the mean number of display locations that were used by any item from the category in a given week.
c For each SKU, the total number of packs sold in a given week was divided by total number of trolleys which purchased at least one pack during the same week.
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Further analyses were conducted to explore whether increased
customer exposure to products displayed at aisle ends might drive
the effects of end-of-aisle display on sales. To this end, the pro-
portion of tracked trolleys that went past each display location in
store in a given week, for aisle ends compared to standard within-
aisle shelves was examined (Table 3).
A higher proportion of trolleys went past non-alcohol drinks
(30%e40% passed within-aisle shelves; and 50%e60% passed aisle
ends) than alcohol drinks (20%e22% passed within-aisle shelves;
and 25e34% passed aisle ends).
In addition, there tended to be greater reductions in the number
of products displayed at aisle ends compared to standard within-
aisle shelves for coffee and tea than for other product categories.
Finally, more end-of-aisle shelving spaces were allocated to beer,
wine and carbonated drinks (around eight to ten different kinds of
products) than to spirits, coffee or tea (around three to four
different kinds of products). Combined with the mean number of
items on each aisle-end shelf, on average 18e77 kinds of products
were displayed on any aisle end per week for the former group,
whereas only four to thirteen kinds of products were on aisle ends
for the latter group.
For all categories, there was little difference in the number of
packs purchased per shopping basket when items were displayed
on an aisle end compared to only having standard display, sug-
gesting that the uplift was not simply due to the usual consumers of
a product purchasing more packs.
4. Discussion
End-of-aisle display substantially increased sales volumes in all
six beverage categories studied, with effects on alcohol sales of
between 23.2% and 46.1% and on non-alcohol drink sales of be-
tween 51.7% and 113.8%. The effect was equivalent to a 4%e9%
decrease in price per litre for alcohol categories, and a 22%e62%
decrease for non-alcohol categories.
The effect of end-of-aisle display is smaller for alcohol than for
other beverages (p ¼ 0.018, see Note of Table 2 for detail), and thispattern does not reﬂect the relative allocation of end-of-aisle dis-
plays observed in the study supermarket. There are several possible
explanations (and caveats) for this ﬁnding. First, the non-alcohol
products might have been displayed on aisle ends that were more
exposed. Supplementary analyses (Table 3) provided some support
for this explanation: non-alcohol beverages were placed on aisle
ends passed by more trolleys, increasing exposure to the products
and thereby increasing the chances theywere purchased. Second, for
non-alcohol products end-of-aisle shelves contained fewer products
(Table 3), particularly for coffee and tea. More rivals within aisle end
locations in alcohol categories may have made the items less
prominent, andhencemuted the increase in sales generallyobserved
for end-of-aisle displays. Third, in the current study, other types of
prime locations such as entrance and check-out displays were clas-
siﬁed as non-aisle end. Such prominent, non-aisle-end locations are
more frequently used for alcohol beverages, compared with tea and
coffee, and the categorisation of these locations as ‘non-aisle end’
may have reduced the effect size for alcohol categories.
The effect sizes for alcohol are similar to or slightly smaller
overall than those previously reported for other products in these
and other categories (Bemmaor and Mouchoux, 1991; Wilkinson
et al., 1982). It should be noted however that previous studies did
not isolate the effect of aisle-end display from the effect of addi-
tional shelf spaces or price of items and so do not provide the in-
dependent impact of end-of-aisle placement estimated by the
current study.
4.1. Strengths and limitations of the study
This is the ﬁrst study to attempt to isolate the impact on alcohol
purchasing of the in-store physical environment, speciﬁcally end-
of-aisle displays. By contrast, the existing literature on alcohol
purchasing has focused mainly on the role of price and price pro-
motions and typically relied on observations from only a few
leading brands. In addition, the results of the current study provide
evidence that could be used to inform policies to reduce alcohol
purchasing at population-level.
At least three limitations of the study also need to be
acknowledged: ﬁrst, the study does not explicitly take into account
R. Nakamura et al. / Social Science & Medicine 108 (2014) 68e73 73the potential effects of substitution between items or substitution
between product categories. As such, the current analysis does not
examine whether restrictions on these displays decreases total
category-level sales. Second, differences in other factors not
assessed in the current study, such as media advertising and other
marketing campaigns, may further contribute to the impact of end-
of-aisle displays. If this is the case, the effects may have been
overestimated. Third, there may be limits to the generalizability of
the ﬁndings, related to the fact that the study used observational
data from only one UK store. Additionally, as is common in market
research data (Erdem et al., 1998), only products that were actually
purchased were included in the sample (i.e. the analysis was based
on a subpopulation of the total products in the store).
4.2. Implications for future research
Replication of the analysis using different data sources and
different product categories is required to examine the extent to
which these ﬁndings reﬂect a generalizable result. Substitution
effects of end-of-aisle display on choice between products and
between product-categories should be fully investigated, in order
to better understand consumers’ responses to interventions via in-
store display. This could be done, for instance, by a trolley-level
analysis of discrete choice demand system models, which has
previously been used to estimate price effects on brand choice
(Chintagunta et al., 2005; Nevo, 2001). These models could then be
applied to estimate the effect of altering product placement. Future
research should also take into account possible unintended effects
of such interventions. For example, alcohol manufacturers or re-
tailers could conceivably try to counteract a restriction in end-of-
aisle display using overall price reductions (Stuckler et al., 2012).
Rigorous monitoring of the retail environment would then be
important, for which international systems are currently being set
up (Lee et al., 2013; Ni Mhurchu et al., 2013). Finally, experimental
studies, either using real or virtual supermarket environments, are
needed to reduce the bias in effects estimated from observational
data (Curhan, 1974; Waterlander et al., 2011).
4.3. Implications for policy
Mindful of the limitations of the current study the results do
have the potential to inform interventions in the retail space to
inﬂuence food and beverage purchasing, and in turn, consumption.
Purchases of certain products might be reduced without impairing
availability or cost of products. The results reported here suggest
that interventions restricting displays of alcohol and sugar-
sweetened beverages on aisle ends may be as effective as some
pricing interventions and may also be applicable to other non-
alcohol categories. Such interventions may also be more accept-
able to the general public and in turn politicians, than direct price
regulation. The effectiveness in practice, however, would depend
critically upon the industry response not involving any compen-
satory actions to maintain sales.
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